tion" was used early on in Korea as well. On October 4, 1983 , the Federation of Korean Industries (FKI, Chŏn'guk Kyŏngjein Yŏnhaphoe) invited W. W. Rostow, an American economist known for his theory of modernization, to hold a lecture under the title "Korea and the Fourth Industrial Revolution: 1960 Revolution: -2000 ." Rostow explained that the Fourth Industrial Revolution includes, "innovations in micro-electronics, communications, the offshoots of genetics, robotics, the laser, robots, and new synthetic materials." 3 This was from 36 years ago, but even then "technological innovation" was the main keyword used to describe the Fourth Industrial Revolution, as it is today.
Different people have different opinions regarding the appropriateness of the use of the term "Fourth Industrial Revolution" and its distinguishing characteristics. However, changes dubbed as "technological innovations" are occurring, and that is an undeniable fact. The Fourth Industrial Revolution has seen the emergence of numerous new technologies, which have and will continue to have an impact on various areas of society. In the FKI lecture mentioned earlier, Rostow accurately forecast that the "new technologies are likely to be ubiquitous, affecting virtually all sectors of the economy: the old basic industries; agriculture, forestry, and animal husbandry; and the service sectors from medical care to education." 4 The Fourth Industrial Revolution has a huge impact on the academia as well. The development of technologies that is driving the change to a digital environment is closely related to and has a huge impact on our trial Revolution) Future Horizon 28 (February 2016): 4; Hong Sŏnguk, "Wae 4cha sanŏp hyŏngmyŏngron-i munjein'ga?," (What is the problem with the theory of the Fourth Industrial Revolution?) edited by Hong Sŏnguk, 4-cha sanŏp hyŏngmyŏng-iranŭn yuryŏng (The phantom called the Fourth Industrial Revolution) (Seoul: Humanist, 2017), 32. lives. Discussions on the development of technologies also emerged early on in the humanities, which led to the emergence of discourses on the digital humanities. 5 The digital humanities explores how digital technology should be used in the disciplines of the humanities and how the humanities should change in the digital age. This is related to the question "How should academic disciplines, specifically historical studies, respond to and use the technological innovations of the Fourth Industrial Revolution?" This paper is an attempt to find an answer to this question.
One technology that never fails to appear in the discussion of the Fourth Industrial Revolution is big data, which forms the basis of other technologies. Science and technology are not the only fields that are built upon data. In fact, all academic disciplines are built on data. Historical studies, in particular, is based on data accumulated over a long period of time, known as historical sources. As a result, data and historical studies are inseparable.
And now is the age of big data. As a historical scholar, understanding and utilizing big data means looking for ways to organize and use a vast corpus of data, or digital historical sources. This paper aims to examine the significance of big data and the points of intersection between big data and historical studies. Furthermore, this study will explore the ways in 5 For the definition of the concept of digital humanities and relevant discourse in Korea, see: Ch'oe Hŭisu, "Tijit'ŏl inmunhak-ŭi hyŏnhwang-gwa kwaje," (The status and challenges of the digital humanities), Sot'ong-gwa inmunhak (Communication and Humanities) 13 (August 2011); Kim Hyŏn, "Tijit'ŏl inmunhakinmunhak-gwa munhwa k'ont'ench'ŭ-ŭi sangsaeng kudo-e kwanhan kusang," (Digital humanities-a cooperative scheme between the humanities and cultural contents), Inmun k'ont'ench'ŭ (Humanities contents) 29 (June 2013). For the trend in digital humanities overseas, see: Kim Paro, "Haeoe tijit'ŏl inmunhak tonghyang," (Trends in digital humanities), Inmun k'ont'ench'ŭ (Humanities contents) 33 (June 2014) ; Kim Tongyun, "P'ŭrangsŭ 'tijit'ŏl inmunhak'ŭi inmunhakjŏk maengnak-gwa tonghyang," (Digital humanities in France from the perspective of human sciences), Inmun k'ont'ench'ŭ (Humanities contents) 34 (September 2014).
which big data can be used by looking at the example of research on modern Korean history. The advent of new technologies naturally leads to changes in academic disciplines, and I would like to also look into the impact of technological innovations of the Fourth Industrial Revolution on the emergence of new historical writing and historical studies, as well as the role of historical researchers amid these changes.
The Significance of Big Data

Big data in the age of the Fourth Industrial Revolution
The term "big data" usually conjures up the image of a huge mass of data. But the vast volume of data is only half of what big data is. The definition of big data today is centered on the change in how we can make use of a myriad of data sources. Data is no longer regarded as static or stale but rather seen as a raw material used to create a new form of economic value. 6 Bernard Marr asserted that big data has no particular value unless we use our insight to make them usable, and that is the key to using big data. 7 There is no rigorous definition of big data, but experts in related fields generally support this sentiment. The International Data Corporation (IDC), a provider of market intelligence and IT technology services, defines big data as "a range of technologies used to maximize data processing capacity and costs following the change in the platform and hardware, including large-scale memory models and cloud computing." This means that big data does not simply refer to a huge volume of data but also has to meet other conditions, such as the high processing speed and the data management infrastructure. Similar sentiments are expressed in the following definition of big data: "A new generation of technologies and architectures designed to economically extract value from very large volumes of a wide variety of data by enabling high-velocity capture, discovery, and/or analysis." Another definition is "technologies with broader capacities than traditional database management tools, which was limited to data collection, storage, management, and analysis, that are used to extract value and analyze results from a huge amount of structured and unstructured data sets." 8 In other words, big data cannot be defined without asking and answering the question about how to analyze and utilize data.
As can be seen in these various definitions, big data is a term that emerged from the dramatic change in the volume of data. Initially, the idea was that the volume of digital information had grown so large that the quantity to be examined no longer fit into the memory that computers use for data processing, and so engineers had to revamp the tools they use to analyze all of the data. This led to the emergence of new data processing technologies. The change of scale led to a change of state, and the quantitative change led to a qualitative one. As it became possible to handle data that was unable to be collected or analyzed using traditional formats and technologies, people can now work on a much larger scale to extract new insights or create new forms of value, which could not be done on a smaller scale. 9 Although we usually use the general term "big data" as if referring to one specific technology, big data is actually a system of a complex set of technologies, including machine learning, natural language processing, 8 Chŏng Ujin, Pik teit'ŏ-rŭl marhada (About Big Data) (Seoul: Kŭlaudŭ Puks, 2013) 58-60. 9 Viktor Mayer-Schönberger and Kenneth Cukier, Pik teit'ŏ-ga mandŭnŭn sesang, 18-19. various statistical techniques, and distributed parallel processing. Big data technology starts from having computers understand and digitize spoken and written languages that people use in their daily lives, instead of information made up of computer commands. The vast amount of data collected in this way are then programmed and analyzed to extract and deduce complex significance using various statistical techniques, machine learning, and other AI programs. 10 Big data analysis is currently being applied in various areas. It has become customary for global enterprises to use the results of big data analysis for customer management and for manufacturing of new products and marketing. Big data is expanding its influence into the research and academic domains, and it is expected to continue diffusing into other parts of our society. Although most examples of the use of big data in academic disciplines come from the sciences, such as science and technology, engineering, and medicine, the necessity of big data in the humanities disciplines will become clear when we consider the possibilities and scalability of big data.
Big data and historical studies
If we were to classify historical studies, it is a discipline of the humanities. Although there are numerous research topics and methodologies in the field of history, the essence of this discipline is in analyzing and understanding humans. Most people probably think of "stories about the past" when they hear the words "historical studies." So how can stories about the past come together with big data-one of the brand new technological innovations of our time?
Most of the examples on the use of big data mentioned in books or articles focus on businesses. As a result, people often look at big data from 10 Son Minsŏn and Mun Pyŏngsun, "Pik teit'ŏ sidae-ŭi Han'guk: Kalap'agosŭ-ga toeji anŭryŏmyŏn," (Korea in the age of big data: how not to become another Galapagos) Pik teit'ŏ-rŭl marhada, 18-20. the perspective of technology or business. However, a close look at what big data technologies are analyzing leads you to humans. This means that data collection and analysis undertaken by big data technologies are acts of collecting and analyzing human activity. Ultimately, the purpose of collecting and analyzing data is to understand and analyze humans. And the same purpose is at the heart of historical studies. Therefore the methodology for big data analysis is also a methodology for the humanities, and historical studies and big data come together with the same goal: to understand humans. A unique characteristic of historical studies is that instead of analyzing human activities of the present day, it focuses on the analysis of past human activities. Significant information can be gained from analyzing fragmented and seemingly insignificant data from the past. One such example is the case of United States Navy officer Matthew Fontaine Maury. Maury used a vast amount of data that no one was interested in for a long period of time and found new navigable sea routes. Nicknamed the "Pathfinder of the Seas," he was one of the people who recognized a core tenet of big data-that there is a special value in huge amounts of data that was lacking in small amounts. 11 In addition, the process of Maury examining fragmented and seemingly insignificant data and analyzing them to find a new meaning is very similar to the methodologies used in historical studies. On the surface, Maury seems to have analyzed natural forces, such as the wind and sea currents, but his achievements can be marked as that of the humanities in that he collected and analyzed data on past human activities of fighting nature and produced results.
As Maury's case shows, finding useful information in a huge corpus of data is important for all disciplines. Named data mining, this is the process of discovering meaningful patterns and rules in large data sets using automatic or semi-automatic analytical tools. The term "mining" perfectly captures this process, as it likens extracting information from datasets to find hidden values to mining coal or crude oil. 12 Similarly, all academic disciplines also use a similar process. Historical studies, in particular, is a discipline where data mining becomes a basic task. History scholars spend a lot of time and efforts in collecting the past data, and they produce results by extracting and analyzing meaningful information from them.
With the help of technological innovations of the Fourth Industrial Revolution, there have been huge developments in collecting and analyzing unstructured data. Unlike numeric data, unstructured data refers to information that does not have a predefined or structured model, such as images, videos, or documents. Traditional data, such as books, periodicals, documents, medical records, voice information, and image information, as well as data generated on the internet or via mobile devices, such as email, tweets, and blogs, are considered unstructured data. There are different types of unstructured data mining, such as text mining, which refers to the process of extracting useful information from huge volumes of textual data; web mining, the process of extracting meaningful information from web logs or search words generated in using the Internet; and opinion mining, the process of systematically analyzing subjective information, such as people's opinions, thoughts, attitudes, and emotions regarding certain issues, people, or events. 13 Collecting and analyzing unstructured data is expected to become even more important in historical studies in the future. Even now, information relevant to the various incidents and facts that historical studies aim to analyze are continuously generated as unstructured data. The National Institute of Korean History (Kuksap'yŏnch'an Wiwŏnhoe) and other related organizations are currently collecting historical sources and digitizing them. Through their efforts, extensive data including scanned images of documents as well as voice recordings and videos are being collected. Historical sources are also being digitized as image files. Unstructured 12 Chŏng Yongch'an, Pik teit'ŏ (Big Data) (Seoul: Kŏmunikeishyŏn Puksŭ, 2013), 32. 13 Chŏng Yongch'an, Pik teit'ŏ, 42-49.
data collection is an important process that is currently ongoing and will continue in the future, along with technological innovations for convenience access and use of the collected unstructured data.
As examined so far, historical studies and big data share the purpose of analyzing human activities. And technologically, big data will be amazingly useful in researching history, both for structured and unstructured data. Although both tasks of collecting and analyzing data rely on individual researchers at this point, it is highly likely for the methods of data collection and analysis to change dramatically in the future.
Collecting Data and Writing History
The need to collect vast amounts of data
Historical studies is a discipline that involves restructuring, analyzing, and interpreting the past events using historical sources. At the same time, it also involves accumulating current sources and writing about them. Just as Chosŏn (1392-1910) dynasty court historians (sagwan, 史官) produced drafts and records of the events of their time, historians today have an obligation to collect sources and write the history of the present age. This is a role that is particularly required of scholars studying modern and contemporary Korean history. Of course, the sources they collect will then be historical sources used by future historians.
Therefore collecting and organizing big data as historical sources that show the way we are today and analyzing them will be one of the most important tasks in future historical studies. Primarily, historians must decide on the type of data and explore ways to collect, organize, and preserve them. This should be done in collaboration with archivists who are always thinking of ways to improve record and source management. In archival studies, there have been a number of studies on analyzing the advent of the Fourth Industrial Revolution and big data as well as their impact and implications on record management and services. 14 Writing contemporary history means analyzing the current Korean society, and a number of disciplines including historical studies are currently writing about the current times. Therefore it is important to bear in mind ways to carry out exchange with academic disciplines other than archival studies, such as social science, political science, and economics.
Humans create huge amounts of records. In the past, such records have been left by the intelligentsia and the rulers of society or by public institutions. In the modern age, however, the individual was discovered, and it became possible for numerous individuals to create their personal records. After learning how to write, people began to keep records of their daily lives. The publication of newspapers and periodicals also enabled the lives of numerous individuals to be recorded and preserved. And today, it has become possible for individuals to create personal records in real time on social media or online communities, as we can see from the numerous posts and images uploaded to these services. These are important historical sources for us to write a contemporary history and for future historians to write about the history of our times in later years. This is why Song Chuhyŏng asserted that social media needs to go down in history as the topic and portrait of our society today. 15 It is also necessary for us to consider records kept by national and public institutions as big data and collect them. Numerous records in public institutions are already being generated as textual data and internet logs, which are being collected and preserved. But in addition to this, it is important to convert historical sources that have been recorded on paper into unstructured data (in an image format) and to collect and preserve them. The future development of big data technology will greatly increase the utility of image sources.
Publications, such as newspapers and periodicals, are already considered important historical sources, and there are online services that provide images of the original publications, which are often used in historical research. Historians studying modern or contemporary Korean history frequently use the Naver News Library service. 16 Naver News Library provides images of original newspapers for Kyunghyang Shinmun (Kyŏnghyang shinmun), Dong-A Ilbo (Tonga ilbo), Maeil Business Newspaper (Maeil kyŏngje shinmun), The Hankyoreh (Hankyŏre), published from 1920 to 1999. In addition, the contents of the newspapers are also available in the text format, allowing researchers to search for words within the text to locate the relevant article. The Chosun Ilbo (Chosŏn ilbo) provides PDFs of its past issues on its website as well. 17 Newspapers and periodicals should be handled as big data from now on, since most are available via print and also online. In fact, print media seems to be disappearing.
Most of the records that are generated today and will be used as sources in the future to write about our times are in the digital format. These are not simple data; rather they qualify as big data, which cannot be collected or analyzed using traditional technology.
All digital data, however, is at risk of being lost easily. It is particularly difficult to preserve the posts shared on social media or online communities. Once the person who created the record deletes it, that record is lost 16 Naver News Library (newslibrary.naver.com) 17 Chosun Ilbo Database Chosun (http://srchdb1.chosun.com/pdf/i_service/index.jsp) forever. The records on social media and online communities seem highly preservable since they exist on web servers, but the problem is that these services are provided by companies. If companies cease to provide the services, all of the records created via these services will be lost. 18 There is also a possibility of documents from national and public institutions and newspaper articles on the internet being deleted. Digital data is highly volatile, and therefore measures should be taken to collect and preserve them in order to prevent the loss of future historical sources.
So far I have only discussed ways to keep and preserve records that are being created today, with a focus on writing contemporary history. But it is also important to work on digitizing past records and sources. Once all the data are turned into big data and accumulated, it will create positive synergy in historical research, along with the development of AI, an important Fourth Industrial Revolution technology, which will greatly facilitate the management and analysis of unstructured digital data.
Methodologies for history writing using big data
Once progress has been made on the collection of big data of historical sources, the next step is data analysis and history writing. In this section, I will examine case studies of research on modern and contemporary Korean history and look for future possibilities. I would like to note that there are many different ways of history writing than the ones presented in this paper.
There is research that involves the analysis of posts on online communities and social media. Recognizing active participation of women and teenagers as one of the distinguishing characteristics of the 2008 candlelight rallies, Pak Ch'angsik analyzed the identity of women in their 20s and 30s who participate in political online communities as well as the characteristics of their communication. 19 The widespread surge of online 18 Song Chuhyŏng, "Kirok kwalli taesang-ŭrosŏ SNS yŏn'gu," 122-123. 19 Pak Ch'angsik, "Chŏngch'ijok sot'ong-ŭi saeroun chŏnmang: 20-30 tae yŏsŏng-communities and online social networks gave rise to a number of influential communities with strong political leanings, though not blatantly supporting certain politicians originally. Major examples of such communities are Ilgan Pesŭt'ŭ Chŏjangso (Ilbe) and Megalia. In his study on the culture of online communities, Pak Kabun also analyzed the posts on these sites to examine the participants' thoughts and culture. 20 There are a number of academic papers that examined and analyzed Ilbe, which had a particularly huge impact on Korean society. 21 The analysis of online communities and social media is gaining traction since it has gradually become a methodology for examining people's awareness of reality or important social issues. Although the term "big data" is not directly mentioned in these research studies, they are classified as big data research since it involves far greater volumes of data than in the past. 23 The analysis of online communities first requires researchers to search for related posts, collect them and analyze them. Therefore in order to develop this as a methodology, it will be necessary to make improvements and changes are expected to occur in this area.
Continued development of big data technologies will help researchers expand their research interest into various areas instead of limiting it to a certain political event or aspect, since online communities and social media services are not just tools for gauging public opinion but a trove of data about our daily lives. Social media posts and blogs in particular are similar to daily journals or diaries kept by people in modern Korea. It is easy to find Korean historical research papers based on the analysis of personal diaries. Chŏng Pyŏnguk reconstructed the life and thoughts of Kang Sanggyu, a student in Kyŏngsŏng (present day Seoul) in colonial Korea, based on his personal diaries, and also identified the characteristics of the March 1st Movement in 1919 using personal diary entries from that time period. 24 Many researchers also used diary and journal data to analyze individuals' lives and their perceptions on various subjects, including tradition, modernity, colonialism, and nation. 25 There are also studies that analyzed the daily lives, rites, and public forums of farmers in rural villages, using P'yŏngt'aek Taegok Ilgi (Diary from Taegok, P'yŏngt'aek), written by a farmer in P'yŏngt'aek. 26 Another big transformation in historical studies is the change in the type of data that is being accumulated. Until now, most records that have 24 been preserved were in the text form, such as diaries and collection of writing. Then images were added in records from online communities and social media, and now videos have become the main form of record keeping. With the increasing growth in the number of creators (dubbed oneperson media in Korean), YouTube has seen an exponential increase in the amount of data uploaded to its servers. More and more people will begin to create records of their lives in the form of videos instead of texts and images, and those videos will be important historical sources that provides glimpses into the lives of people today. If it becomes possible to collect and use videos, a type of unstructured data, we will be able to see a dramatic development in historical research and other fields of study. Big data of our daily lives and culture will continue to grow with the development of the Internet of Things (IoT). The IoT records all of our activities that we are not even aware of and stores them as data. Access to this kind of data will enable historians to write about the basic necessities of our lives (where we live, what we eat, and what we wear), leisure activities, health conditions, and more. History writing using newspapers and periodicals is a methodology that is widely used in different fields of research. Since these are valuable sources that show the general contemporary history, their importance will never fade in research. The difference will be in their usage, since articles in newspapers and periodicals will be stored as digital data. As mentioned earlier, the change in the media will necessitate the establishment of methods for collecting and organizing records and documents. Therefore big data in historical studies is expected to enable researchers to paint a more dynamic and multi-dimensional portrait of the times.
Currently, research on newspaper big data is in the initial stage. One of the studies on newspaper big data examined "Mulgyŏl 21," a large-scale newspaper corpus that the Center for Digital Humanities (Tijit'ŏl Inmunhak Sent'ŏ) at Korea University's Research Institute of Korean Studies (Minjok Munhwa Yŏn'guwŏn) has compiled since 2008. 27 By 27 "Mulgyŏl 21" received articles from four major Korean newspapers (Chosun Ilbo, analyzing keywords and co-words extracted from newspaper big data, this study aimed to follow the change in the meaning of certain concepts over time and also studied the changes in keywords related to the Korean people's identity and ideological conflicts within the division system of the Korean Peninsula. Hur Soo (Hŏ Su) also traced the change in the meaning of the concept of minjung (often translated as "the masses") based on Dong-A Ilbo articles from the 1980s. 28 This kind of corpus analysis certainly is one method of analyzing newspaper big data.
An examination of previous research and a look at the possibility of future development show that volumes of data have grown larger while the methodologies for history writing have remained the same. However, the vast amount of data will certainly show patterns and interpretations from different perspectives that could not be seen using past sources, and the far larger size of analytical samples than in the past will also increase objectivity. In the study of modern and contemporary Korean history, the use of big data is only in the initial stage. Over time, the development of big data technologies will lead to the emergence of new and innovative methodologies, and it will be up to historical researchers to explore and search for new options.
Dong-A Ilbo, Joongang Ilbo, and the Hankyoreh) since 2000. In the first half of every year, "Mulgyŏl 21" also acquired articles from these newspapers from the previous year and has created a database of newspaper articles by polishing, processing, and storing them. Currently, "Mulgyŏl 21" consists of about 2.57 million articles, with an annual average of 180,000 articles. The cumulative number of word segments in "Mulgyŏl 21" amounts to about 600 million. Kim Ilhwan et al., Kiwŏdŭ, konggiŏ, kŭrigo net'ŭwŏk'ŭ: shinmun pik teit'ŏ-ga poyŏjunŭn kŏt (Insights into keywords, co-words, and networks) (Seoul: Somyŏng Ch'ulp'an, 2017),57-58. 28 Hur Soo (Hŏ Su), "Net'ŭwŏk'ŭ punsŏk-ŭl t'onghae pon 1980 nyŏndae 'minjung': 
The Role and the Necessity of Research Historians
Areas that require value judgments
Collecting a vast amount of information that reflects the state of the times is an important task in historical studies. This is equivalent to the data collection phase in the big data domain. But 'data collection' in historical studies does not mean simply collecting all and any kind of data. The following issues need to be considered in collecting data from our times for future research.
First, there is the issue of filtering useful information from the vast amount of data known as big data. Numerous data is constantly generated, but many contain incorrect information. The surge of fake news, which has become a big social issue today, and manipulated images and videos shared by people are highly likely to become sources that result in writing an incorrect history. Crosschecking and critical examination of historical sources are the basic tenets of history writing, so people may not consider the flood of fake news as too much of a problem. However, if the volume of incorrect data overshadows that of correct data, assessing the information to identify the correct ones will become a much more complicated issue. Artificial intelligence may be able to help in this matter, but ultimately it is up to people to make the initial judgment on whether the given information has been manipulated or misrepresented. In terms of historical sources, critical examination is an area that is in dire need of researchers with expert training, and the importance of historical researchers will increase in this aspect.
Once information that has not been manipulated is collected, it needs to be organized, since not all unmanipulated data is meaningful or useful. It has become possible to record all information about human activities, but it is important to make value judgments on whether they are useful for history writing or whether they are meaningless garbage. Value judgments need to be made by humans-and by research historians specifically, for the purpose of history writing. Historians have been trained in identifying useful information for explaining the spirit of the times from the vast amount of sources and numerous past incidents. This kind of expertise should be applied to collecting and organizing big data, as well as in prioritizing the sources in terms of their usefulness in describing the state of our times today.
Another important issue is that of privacy. Privacy has come to the fore with rapid digitization in many different parts of our lives, and it will become a big issue when personal records on social media and other digital services are collected and turned into big data. Companies that provide social media platforms and services have already faced problems of leaking personal information. In the past, personal information only consisted of the necessary information collected from a user when signing up for a service, but now it has come to mean all data produced by a user, including user activities and information about his private life, as well as posts uploaded by the user. All of this information will be included when collecting data for the purpose of historical research. Therefore once we identify what kind of data to collect, we need to check for possible problems and resolve them.
The results of a study on the consumer awareness of the use of personal information show that people disagree with the use of personal information without consent. Therefore it is essential to give people an option to decide on sharing their personal information, while those who wish to use people's personal information must make efforts to clearly explain the process and the scope in which personal information will be used. 29 Particularly, when collecting or using posts that have been uploaded to online communities or on social media, it is important to persuade people that the information they have created is not simply personal, as they are valuable "collective personal records of average people." Emails used to be considered personal records in the past, and therefore not managed, but with the increasing use of emails for business purposes, their importance has grown and are not kept as records. In archival studies, there have been discussions on the management and value of instant messages, voice recordings, text messages, and images shared via mobile phones by individuals or by small groups of people mainly for work purposes but often contain idle chatter. 30 It is important to make concerted efforts to ensure that personal records are not simply considered as personal information and become completely inaccessible. The process of ruminating on the sensitive issue concerning privacy and devising a solution is also a task that research historians and other humans must undertake. Creating guidelines and thinking of ways to persuade people are not tasks in an area that computers and AI should handle. It is up to humans to decide on the standards of classifying useful information and to protect personal privacy.
One other thing that I would like to emphasize is the growing importance of interdisciplinary collaboration. It will be highly likely to discover different possibilities when research historians work with experts in other academic fields when collecting and filtering useful information. Research historians can work with archivists and law professionals concerning privacy issues in many different areas. More and more research methodologies are requiring interdisciplinary efforts instead of the efforts of individual research historians.
Research historians' insight and historical studies
Why do we need research historians in the process of analyzing big data, creating a narrative, and writing? The answer is in line with the reason I mentioned regarding the difficulty and the importance of making value judgments-history writing requires research historians' insight. This means that modern historical studies, which emphasizes objectivity and positivity, will lose its significance in the age of the Fourth Revolution and advanced big data technology.
The development of big data technology cannot be discussed without the development of artificial intelligence. Currently, AI technology has advanced to the point of being able to write up economic reports and even a novel. With the right kind of data, articles about sports game results, stocks, and weather forecasts can be written up using AI much faster than by humans. Since these articles tend to have sentences that generally repeat the same patterns and do not require creativity, AI can quickly create articles given the proper data. 31 AI can analyze a vast amount of data within a much shorter period of time compared to humans and will likely become better than humans in putting data together in a logical manner. This means AI will be better at identifying simple relationships between facts if accumulated big data is provided. If the goal of historical studies is to objectively demonstrate the events of the past, writing history will soon become a task undertaken by artificial intelligence based on big data.
Work that requires creativity, however, such as writing fiction, belongs in the human domain. No one would think that "creation" or "creativity" in historical studies means manipulating and fabricating facts. What I am asserting is that historical research requires human insight that cannot be provided by AI. Collecting and organizing big data are areas that require AI assistance, but conducting research and writing history based on the collected data must be undertaken by humans.
There has been an intense debate among research historians regarding criticisms against modern historical studies for having too much emphasis on objectivity and positivity, and also regarding new methodologies of 31 Yi Chŏngyŏp history writing. Big data technology might provide a breakthrough in unexpected ways. Connecting the dots and writing history is an activity that is no longer limited to research experts. Today a lot of people are turning objectivity and proof into history. Personally, I believe that research historians should approach history writing with betroffenheit, or sangsim (a feeling of shock, consternation, and concern), that Detlev Peukert described. 32 Peukert explained that the "experience of Nazism" consists of two aspects, the first of which is the awareness and actions of the people who lived through the times, and the second is the discussion held by the future generation regarding the results of the past people's actions and the evidence of their unique way of understanding what happened. Academically, these two different experiences must be handled separately in terms of analysis, though not completely severed. If the two are completely separated, history could stop individuals for experiencing sangshim and also obscure the fact that our question about Germany's past is coming from our experiences today. 33 The gist of his argument is in line with that of Yi Yŏngnam's, who discussed the "writing of a sympathetic history." 34 Feelings of loss or sympathy are different words for insight that only human research historians can have. It may be sagwan (史觀), or the view of history, using a historical term. The reason I classified historical stud-32 Translating Peukert's "betroffenheit" as sangshim (a feeling of shock, consternation, and concern), Kim Hagi explains in the translator's note: "German historians who wished to study and overcome the historical past of Nazism put forth sangshim-individuals agonizing over the Nazi past-as the most important mechanism. Sangshim prevents people from falling into oblivion and glamorizing the past, helps aggressors reconcile with the victims, and allows victims to forgive the aggressors. ies as a discipline in the humanities is because it is imperative for research historians to look at history from their own perspectives. We are gradually departing from an age when the expertise of research historians was needed in simple fact checking. In the age of the Fourth Industrial Revolution, ironically "human-ness" seems to be the quality that is required of humans.
Conclusion
Regardless of how we define the Fourth Industrial Revolution, change is already pervading our lives. Technological innovations are being developed across different sectors and making an impact. Academic disciplines are no exception to such an effect, and I decided to write this paper to think about the changes that such technological innovations may bring to the academia.
The most basic tasks in historical studies are to collect and organize historical sources. The advancement of big data technology will greatly transform these tasks, above all in collecting historical sources necessary for writing about our times. Collecting personal and public records, which was performed in previous historical research, will become more expansive in the future. Tasks that used to be undertaken by individual researchers will be performed by big data technology, which will easily collect a vast amount of data. The collected data will include the type of materials that did not exist in the past. Records from newspapers, periodicals, or public institutions as well as private records posted on online communities and social media will also be collected as historical sources. Not only numeric and textual data but also various types of unstructured data, such as images and videos, will be collected and used as a great historical source that enriches the historical writing and understanding of our times. Big data technology will also lead us to new methodologies for writing history, and this will require further research and development by research historians.
Big data technology is advancing alongside AI technology. The role of AI will grow bigger and more pronounced in big data collection and analysis. Therefore the more advanced big data technology becomes, the more people will question the role and the necessity of historical researchers. However, it is important to note that collecting and analyzing big data still requires value judgments. In a deluge of data, historians must distinguish which are true and which are false; they have to filter through worthless data and find useful information. Moreover, researchers must take great pains to think about and persuade people regarding the use of personal information in the fierce controversy over privacy. This is an area that requires expertise and human judgment.
These questions and problems all culminate with one issue: how should history writing change with the development of big data? There are a number of distinctive characteristics of historical studies and history writing, but most people still point to objectivity and positivity as the two important traits and values of historical studies and writing of history. This was the state of historical studies since Ranke. However, the development of big data and artificial intelligence makes us realize that such "objectivity and positivism" should not stop at simply verifying the facts, because the task of using the given information to connect the dots and link factual information will soon be undertaken by AI. Already, AI technology has advanced enough to write simple articles and economic reports. As a result, the development of big data technology emphasizes the need for researchers to provide historical insights, ironically. It is now up to research historians to explore and search for different ways to write history by reaching beyond objectivity and positivism. Of course, historians are not the only ones to undertake this task; researchers in all disciplines must work together to find solutions. 
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The most basic tasks in historical studies are to collect and organize historical sources. The advancement of big data technology will greatly transform these tasks, above all in collecting historical sources necessary for writing about our times. The collected data will include the type of materials that did not exist in the past. And it will be collected and used as a great historical source that enriches the historical writing and understanding of our times. Big data technology will also lead us to new methodologies for writing history, and this will require further research and development by research historians.
Big data technology is advancing alongside AI technology. The role of AI will grow bigger and more pronounced in big data collection and analysis. However, it is important to note that collecting and analyzing big data still requires value judgments. In a deluge of data, historians must distinguish which are true and which are false; they have to filter through worthless data and find useful information. Moreover, researchers must take great pains to think about and persuade people regarding the use of personal information in the fierce controversy over privacy. This is an area that requires expertise and human judgment.
The development of big data and artificial intelligence makes us realize that such "objectivity and positivism" should not stop at simply verifying the facts.
The development of big data technology emphasizes the need for researchers to provide historical insights, ironically. It is now up to research historians to explore and search for different ways to write history by reaching beyond objectivity and positivism. Of course, historians are not the only ones to undertake this task; re-searchers in all disciplines must work together to find solutions. 
